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Motor Vehicle Fuel System 

The invention relates to motor vehicle fuel systems of the kind which includes a fuel 
tank and a pipe, .generally known as a filler neck, which extends from a convenient position 
on the outside of the vehicle and opens Into the tank for introducing liquid fuel into the tank. 
A problem with such fuel systems is that gases and fuel vapours are released during the 
5 filling of the tank. Certain types of filling apparatus capture and monitor release of such 
gases and vapoiurs to cut off the fuel delivery if the volume of gas and vapour release 
exceeds a particular rate. This can be an impediment to the effective filling of the fuel tank, 
particularly when the vehicle is being fuelled for the first time on the vehicle production line. 

Hence it is pn object of the invention to provide a motor vehicle fuel system In which 

10 the release of gsjses and vapours can be reduced. 

> 

According tp the invention there is provided a motor vehicle fuel system including a 
fuel tank, an inlet duct having an upper end for receiving liquid fuel from a fuel dispensing 
apparatus and ajlower end opening into the tank for introducing liquid fuel into the tank and 
a tubular sock af[ a porous flexible material which Is attached at one end to the lower end of 
15 the inlet duct ancf in, use can float on the surface of fuel in the tank. 

Preferably, jthe sock is open at rts other end. 

Preferably, <the sock extends substantially to the base of the tank when the tank is 
empty. 

The sock may be o? a knitted or woven material. Conveniently the sock has a porosity 
20 equivalent to filtration in the range 20 to 80 micron (pm) and preferably about 50 micron 
(pm). 

A cage may be provided for supporting said one end of the duct Conveniently, the 
filler neck opens into the tank at a filler neck connector which includes the cage. The cage 
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may have windbwfe covered by the material of the sock. The filler neck connector may 
include a check valve and be arranged such that the windows are immediately adjacent the 
check valve. The check vaJve may include a spring-loaded flap covering an exit orifice of 
the filler neck Connector* In such an arrangement the cage helps to prevent the sock 
5 impeding the action of the check valve and discharge is in the region of the windows 

The invervtton will now be described by way of example and with reference to the 
accompanying drawings, fn which :- 

Fig.1 is a diagrammatic cross section of a fuel tank and a filler neck of a motor vehicle 
fuel system according to the invention with certeih.oomponents omitted for clarity; 
10 Fig .2 is a view based on Fig.1 showing an empty fuel tank and with a porous flexible 

tubular sock in place; 

Fig.3 Is a vipwsimilar to Fig.2 showing the fuel tank during filling; 

Fig.4 is a perspective view of a filler neck connector as fitted to the fuel tank shown in 
Figs.1 to 3; and 

15 Fig.5 is a side elevation of the filler neck connector shown in Fig.4, 

In the drawings, a motor vehicle fuel tank 11 has a filler neck connector 12 secured 
(e.g. by welding, or adhesive) to a flared collar 13 formed as part of the tank 11. A filler 
neck 14 is connected to the neck connector 12 and to a filler head 15 which incorporates a 
conventional valve to avoid fuel spillage, the filler head 15, filler neck 14 and neck 
20 connector 12 together forming an inlet duct for the tpnk 11. A vent pipe 16 connects from 
the top of the tank 1 1 to the filler head 15 to allow gases and vapours to escape from the 
space above the fuel, these gases and vapours being removed by the filling apparatus at 

the filling station, A breather pipe 17 is connected to an engine of the vehicle through a 

1 

carbon canister filter In a conventional manner. 

25 The filler neck connector 12, as is more clearly shown in Figs.4 and 5, comprises a 

tubular body 18 having a stub 21 for connecting the filler neck 14 and a flange 22 welded to 
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the collar 13. A check valve 23 having a spring-loaded flap 31 which normally covers an 
exit orifice 32 in; the filler neck body 18 is provided to prevent backflow of liquid fuel. As 
described so far, the neck connector 12 is conventional. However, in accordance with the 
invention, there 'is a tubular support cage 24 of moulded plastics material including a 
portion with a solid wall and an open portion with windows 25 in the region of the check 
valve 23- The cage is secured to the connector flange 22 at the solid wall end, e.g. by 
friction welding, to leave ah annular Space between the cage 22 and the tubular body 18. 

The cage 24 is used to support and retain one end of a tubular duct or sock 26 of a 
porous flexible material, e.g. a woven nylon mesh. Fig.1 shows the tank 1 1 and associated 
components without the sock 26 whereas Fig.2 shows the sock 26 in place when the tank 
1 1 is empty. The sock has a mesh size equivalent to 50 micron (pm) filtration and Is open 
at its other end/ i.e. the end remote from the filler neck 14. Conveniently the sock 26 is 
secured to the qage 24 by placing the sock over a mandrel and overmoulding the cage 
onto it In this way the sock 26 is also secured to the cage 24 in the region of the windows 
25. 

The flexibility of the sock 26 is such that it hangs down limply when the tank is empty, 
as depicted in Bg.2, but when the tank 1 1 is being filled the fuel tends to fill out the inside 
of the sock as the fuefl Is ducted through it The incoming fuel brings with it gases and 
vapours which are released as the fuel flows down the filler neck 14 and through the sock 
26 itself. Hencs this fuel is an effervescent two-phase mixture which is of lower density 
than the liquid fuel already in the tank so that as the fuel level rises the sock 26 floats to the 
surface 27 of the fuel 28 contained in the tank 11. This allows the fuel to flow onto the fuel 
surface 27 raXhef than splash down onto it. Moreover, the porosity of the sock 26 is such 
that a substantial proportion of the incoming fuel flows through the wall of the sock 26. 
Because this flow is over a large area, the velocity is tow and there is a reduced tendency 
for gases and vapours to be released. The windows 25 in the support cage 24 are 
immediately adjacent the flap of the check valve 23 and this allows some of the liquid fuel 
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to flow through the windows sock 26 as it emerges through the check valve orifice 32 and 
also prevents th<3 sock interfering with the action of the check valve flap 31 . 

By reducing the release of gases and vapours, there is a reduced backflow through 
the vent pipe 16; so that the tank can be fuelled at a reasonable rate without triggering the 
: 5 automatic cut off mechanism: used in the filling apparatus. This is particularly useful where 

the filler head 15 and the associated filling apparatus is of the fully sealed type where all 
the gases and vapours are collected without escaping to the atmosphere. 

The material of the sock 26 may be of a mesh size equivalent to filtration in the range 
20-30 micron (pirn) and whilst a woven material providing 50 micron (pm) filtration is 
10 preferred, appropriate knitted material may be found to perform satisfactorily. In general, if 
the porosity of the material is too great, the fuel tends to spray through the wall of the sock 
26 so its effect in reducing the release of gases and vapour is impaired. Conversely, if the 
porosity of the material is too low, the majority of the fuel flow is through the end of the sock 
and this can result in an unwanted back-pressure. 

15 The length of the sock 26 is preferably such that it should just touch the base of the 

tank 1 1 when hanging with the tank empty as in Fig.2. In a typical vehicle installation this is 
about 300mm. The sock 26 may be longer than this but should preferably not exceed the 
width of the tank n s i.e. it should extend no further than the wall opposite the filler neck 14, 
! and provided that the back-pressure is not increased unduly. Other constraints may be 

20 relevant, e.g. avoiding the fuel pump module and in practice the optimum length can be 
determined by trial and error during vehicle development. The diameter of the sock 26 is 
typically about 50mm, this being a convenient size for the sock and its cage to fit over the 
filler neck connector body 18. 

Although a sock 26 with an open end is shown and described, the sock may have a 
25 closed end if the required flow rate is such that the back-pressure is not increased unduly 
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and the ve!ocity.[of the fuel flow through the wall of-the sock is not such that this induces 
undue release oj gases and vapours. This might be achieved by using a sock of a larger 
diameter, therebir increasing the effective area for flow though the sock wall. 

j' • 
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CLAIMS 

1 . A motor vehicle fuel system including a fuel tank, an inlet duct having an upper end 
for receiving liquid fuel from a f jel dispensing apparatus and a tower end opening 
into the tank for introducing liquid fuel into the tank and a tubular sock of a porous 
flexible material which is attached at one end to the lower end of the inlet duct and 
In use can float on the surface of fuel in the tank. 

2. A fuel system according to claim 1 wherein the sock Is open at its other end. 

3. A fuel syjstem according to claim 1 or claim 2 wherein the sock extends substantially 
to the base of the tank when the tank is empty. 

4. A fuel system according to any preceding claim wherein the sock has a porosity 
equivalent to filtration in the range 20 to 80 micron (pm) 

5. A fuel system according to claim 4 wherein the porosity is substantially equivalent to 
50 micron (pm) filtration. 

6. A fuel system according to any preceding claim and further comprising a cage for 
supporting said one end of the duct. 

7. A fuel system according to claim 6 wherein the filler neck opens into the tank at a 
filler neck connector which includes the cage. 

8. A fuel system according to claim 7 wherein the cage has windows covered by the 
material of the sock. 

9. A fuel system according to claim 8 wherein the filler neck connector includes a 
check valve and the windows are immediately adjacent the check valve. 



■ C 



12 SEP '02 14:54 LAND ROVER PATENTS P.15/1B 

-7- 

10. A fuel system according to claim 9 wherein the check valve includes a spring- 
loaded ffep covering an exK orifice of the filler neck connector. 

* 

11. A motor Vehicle fuel system substantially as described herein with reference to the 

r 

accompanying drawings. 
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ABSTRACT i Fio.3) 
Motor Vehicle Fuel System 

A motor vehicle fuel tank 1 1 has a filter neck nnnnRctor 12, a filler neck 14 and a filler 
head 15 which incorporates a conventional vaive^to avoid fuel spillage, the filler head 15, 
filler neck 14 and neck connector 12 together forming an inlet duct for the tank 1.1. A 
■ tubular support cage 24 of moulded plastics material is secured to the connector body 18 

5 and supports aipd retains one end of a tubular sock 26 of porous flexible nylon mesh 
equivalent to 50: micron (pm) filtration. The sock 26 is open at its other end, i.e. the end 
remote from th<3 filler neck 14. The flexibility of the sock 26 fe such that it hangs down 
limply when the tank is empty (as depicted in Fig. 2) but when the tank 1 1 is being filled the 
fuel tends to fill out the inside of the sock so thai a substantial proportion of the fuel is 
10 ducted through it As the fuel level rises the sock 26 floats to the surface 27 of the fuel 26 
contained in the.tartk 1 1 to allow the fuel to flow onto the fuel surface 27 rather than splash 
down onto it. 
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